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 Assembly lines are flow-line production systems 
which are of great importance in the industrial 
production of high quantity standardized 
commodities. This system even gained importance in 
low volume production of customized products. Due 
to high capital requirements when installing or 
redesigning a line, configuration planning is of 
great relevance for practitioners. Using arc welding 
process for the assembly line of a car production is 
a main part of assembly line process. Hence in this 
project, we are configuring and focusing an arc 
welding processing using KUKA Robotic for 
production of cars.  
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Welding is a process of joining two pieces of 
metals. Arc welding is one of the most popular 
techniques in welding. This research discussed the 
arc welding technique with the help of an industrial 
robot. This research reveals the concept and 
operation of using this welding process. In this 
research, arc welding is applied in welding the roof 
of car production.  The application of arc welding 
especially in the automotive industry can increase 
the production rate and improve quality. Our 
research objective is to indentify how arc welding 
process implemented on car roof production. 
Secondly to find out how industrial robotic work in 
arc welding and last one is to identify a significant 
of plasma arc welding in the production. 
 
 
2.0 LITERATURE REVIEW 
 
In 1975, manual metal arc utilized just over 50 
percent of all arc welding; by the turn of the century, 
the number had fallen to approximately 15 percent 
of arc welding. Contrary to its counterpart’s demise, 
gas metal arc welding has ballooned from 
approximately 20 percent of all arc welding to 
almost 60 percent (Pekkari, 2000). In fact, Pekkari 
continues this comparison with the following 
statement, “The number of arc welding applications 
has continuously been growing since 1975” (2000, 
p. 5). More important, many more shops and 
manufacturing facilities look to robotic welding for 
reduced production time and increased quality 





The most common high-intensity arc is probably the 
welding arc. There are a variety of different welding 
arc processes and cutting processes which vary in 
their ultraviolet and visible light output. Arc 
welding requires a large current, generally of a 
relatively low voltage after the arc has been struck. 
The arc is struck between an electrode and the work 
piece the base metal. The electrode may have either 
a largely non-consumable metallic tip or it may be a 
consumable rod of carbon or wire. In some 
processes, a separate wire or rod – a welding rod (a 
rod of filler material that is not an electrode and 
should not be confused with rod-shaped electrodes 
used in shielded metal arc welding) may be used to 
supply filler metal. Fusion of two metal surfaces can 
be produced with only the high temperature of the 
arc. Some welding process may employ automatic 
wire feed systems and be totally automated. In other 
semi-automatic operations, the welder must advance 
arc along the work piece, but the wire is fed 
automatically. 
 It has a greater ability on energy concentration 
which allow higher welding speeds and less 
distortion. Besides it also has greater torch standoff 
and improved its arc stability. Plasma retains the 
original advantages it brought to industry by 
providing an advanced level of control and accuracy 










Figure 2: Plasma Arc Welding 
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Welding and joining technologies are fundamental 
to engineering and manufacturing. This helps the 
metal to have ability to make strong and durable 
connections between materials. An example is the 
production of the car. Plasma arc welding is play an 
important role in this production. It help production 
processes which are more than one processing steps 
or a number of equipment and machineries, then the 
producer has to arrange for additional handling 
facilities to transport material from one production 
unit to the other. (Mannion B. 1992) 
4.0 FINDINGS  
 
Plasma arc welding is a modern high quality 
welding process. It has a greater ability on energy 
concentration which allow higher welding speeds 
and less distortion. Besides it also has greater torch 
standoff and improved its arc stability. Plasma 
retains the original advantages it brought to industry 
by providing an advanced level of control and 
accuracy to produce high quality welds in miniature 
or precision application 
In our study we want to identify how arc welding 
process implemented on car roof production. By 
using robotic arc welding, it helps in joining process 
of car roof by formation of sparks and electrode. In 
the car manufacturing factory, there are a welding, 
painting, and an assembly line, and automatic 
material handling system for the car body in the 
painting line. The car production is also depending 
on the automated arc welding machine itself. 
Besides, we also find out how industrial robotic 
work in arc welding. KUKA is a type of robotic 
plasma arc welding that suitable high production 
industry such as automobile industry. KUKA has 
expert knowledge in every aspect of robotic arc 
welding and offers the perfect solution in the form 
of robots specially developed for arc welding: with a 
payload capacity of 5 to 16 kg and a reach of up to 
2m, even relatively inaccessible weld seams pose no 
problems. The six-axis arc welding robots with 
special application and technology packages make 
arc welding even simpler, faster and more 
productive. 
 
Figure 2: KUKA Robot 
 
 
Lastly, by this study we found the benefit of using 
plasma arc welding in automotive industry such as 
requires less operator skill, offer greater welding 
speed and most effective for many applications. The 
main advantage of plasma welding lies in the 
control and quality produced in the part being 
welded. The torch design allows for better control of 
the arc, as well as a higher tolerance for in torch 
standoff distance. Welds are typically cleaner and 
smoother when using the PAW process. Smaller 
heat-affected zones result in welds that are very 
strong and less noticeable, which is important for 
some parts. 
A major limitation in implementing a plasma 
welding process is the relatively high start up costs. 
Plasma welding equipment tends to be expensive. 
Because it is a more specialized welding process, 
the training and expertise required is also more 
intense. (Dull.R, 2001) 
 
5.0 DISCUSSION & CONCLUSION 
 
5.1 DISCUSSION 
5.1.1 Limitation of Robotic Arc Welding 
 
In arc welding, robotic is a top quality and welding 
up all parts of the car's body perfectly during 
assembly. Robots can work in more extreme 
environments on their own, or they can work 
alongside humans, assisting them in their jobs such 
as moving or rotating and weld a car parts so 
humans can work on parts of it that would normally 
be difficult to reach. Despite all the benefits, robotic 
arc welding also present a few concerns. Firstly, 
welding system automation requires a higher initial 
investment than manual systems. Robotic welders 
are expensive to purchase, which means that an 




require trained personnel to man and program and 
can often break down or need repair. Besides, 
automated arc welding also has a problem in 
flexibility issue.  The flexibility of a machine has an 
inverse relationship with the degree of automation. 
While a manual welder can easily move from one 
part to the next, specialized welding equipment and 
systems can only satisfy a dedicated niche in the 
manufacturing process. Flexibility of performance is 
exchanged for accurate, repeatable and precise 
welds. It can cause robotic arm might not allow the 
robot to weld all necessary places. (Assembly, 
2001).This means that a human welder will still 
have to go in and finish the job. If the object 
needing to be welded has been placed incorrectly, 
the welding robot will still weld in exactly the same 
programmed places, so that the welds are located in 
the wrong place. Implementing an automated 
welding system also requires a longer lead time for 
reaching full-scale production. Robots are also 
limited to only a few types of welding, and many of 
these take longer to cool or can even weaken metal 
if not used properly.  
 
5.1.2 Limitation of Plasma Arc Welding 
 
Plasma Arc Welding (PAW) is an arc welding 
process that uses a nonconsumable tungsten or 
tungsten alloy electrode. A major limitation in 
implementing a plasma welding process is the 
relatively high startup costs. Plasma welding 
equipment tends to be expensive. Because it is a 
more specialized welding process, the training and 
expertise required is also more intense. 
(RobotWorx, n.d). 
PAW is its greater heat input, which produces wider 
welds and heat-affected zones. This may result in 
more distortion and loss of mechanical properties. 
Besides, the equipment that used in PAW is more 
complex and costly, and the need for water cooling 
of the torch limits how small the torch can be made. 
Also, the narrow PAW arc is less tolerant to joint 
misalignment than the conical gas tungsten arc. 
(Dull.R, 2001). 
 
5.0 SUGGESTION: Spot Arc Welding 
 
Besides using the plasma arc welding, spot arc 
welding also can be used in the production of car. 
Spot welding basically joins two pieces of metal 
using the heat from an electric current. It is a great 
form of resistance welding, which is a technique of 
welding two or more metal sheets jointly without by 
means of any filler material by pertaining pressure 
and heat to the area to be welded. The two pieces of 
metal are pressed together with electrodes on either 
side. The electrodes are connected via a small spot. 
The current must be applied for the correct amount 
of time in order to get a strong join. The exact 
timing will depend on the types and thickness of 
metals being joined. Usually it is used to weld 
various sheet metals with reduced thickness. The 
weld is discontinued and limited to one or more 
spots, with the workpieces usually overlapped. The 
most common application of spot welding is in the 
automobile car manufacturing industry, where it is 
used to weld the sheet metal to form a car body and 
other parts. It is frequently used in the place of 
riveting (Spot Welding, 2007).  
 
Figure 2: The principle of spot arc welding 
 
 
The principle of spot welding is shown in the above 
diagram. In this machine basically having a 
transformer core (T) which is having a primary 
winding (PW). This primary winding tapped at a 
number of points. The secondary winding (SW) has 
the two ends of a circuit (C) which is connected two 
arms made of copper or bronze. Each side has a 
copper electrode, this electrode of spot welding 
produce the sufficient heat to fuse the joining metal. 
The lower arm is generally stationary and upper arm 
is movable (upward and downward). The technical 
terms are rocker arms or electrode arms. The 
electrodes of spot welding is cooled by water, the 
water is passing through the inter looped water line.  
(K.Serope and Steven R.Schmid, 2010) The using of 
automated spot welding will give many advantages 
to production in the industry. Firstly, the procedure 
involves smaller amount maintenance money. It is 
faster cycle times, less wasted material, and a 
consistent end product provide savings. Spot 
welding also requires speed. Robots are efficient, 
quick workers. They do not alter their movements or 
waste energy unnecessarily. It is easy to increase the 
speed of the spot welding line by adding robots. 
Multiple robots can be orchestrated to spot weld a 
product more effectively than multiple human 
workers can be. Besides, spot welding robots best 
when flexible. It can adapt to different parts and 
situations with ease. A robot is programmed quickly 
for each new task. Robots can accommodate a wide 



















There are a lot of applications within the automotive 
industry. We can choose with machine that we want 
use it with depend the cost of machine and the 
advantages that we get it if we choose the machine. 
For our project, we choose KUKA model, and take 
plasma arc welding as a weld machine. There are 
three basic welding methods: manual, 
semiautomatic, and automatic. But we more are 
focusing on automatic arc welding that use a robot 
as a welder.  However, automatic welding is very 
similar to semiautomatic welding, except that the 
electrode is automatically positioned and advanced 
along the prescribed weld joint. Either the work may 
advance below the welding head or the mechanized 
head may move along the weld joint.  
As a conclusion arc welding especially plasma arc 
welding is a process utilizing the concentrated heat 
of an electric arc to join metal by fusion of the 
parent metal and the addition of metal to the joint 
usually provided by a consumable electrode. 
Electric current for the welding arc may be either 
direct (dc) or alternating (ac), depending upon the 
material to be welded and the characteristics of the 
electrode used. The welding region is usually 
protected by some type of shielding gas, vapor, or 
slag. The current source may be a rotating generator, 
rectifier, or transformer and must have transient and 
static volt-ampere characteristics designed for arc 
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